Posttranslational modification of heme in peroxidases - Impact on structure and catalysis.
Four heme peroxidase superfamilies arose independently in evolution. Only in the peroxidase-cyclooxygenase superfamily the prosthetic group is posttranslationally modified (PTM). As a consequence these peroxidases can form one, two or three covalent bonds between heme substituents and the protein. This may include ester bonds between heme 1- and 5-methyl groups and glutamate and aspartate residues as well as a sulfonium ion link between the heme 2-vinyl substituent and a methionine. Here the phylogeny and physiological roles of representatives of this superfamily, their occurrence in all kingdoms of life, the relevant sequence motifs for definite identification and the available crystal structures are presented. We demonstrate the autocatalytic posttranslational maturation process and the impact of the covalent links on spectral and redox properties as well as on catalysis, including Compound I formation and reduction by one- and two-electron donors. Finally, we discuss the evolutionary advantage of these PTMs with respect to the proposed physiological functions of the metalloenzymes that range from antimicrobial defence in innate immunity to extracellular matrix formation and hormone biosynthesis.